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(57) Abstract: 

PURPOSE: A semiconductor device comprising a double pad 
layer and a fabrication method thereof are provided to prevent a 
metal ion contamination of a gate oxide and to form an ohmic 
contact layer easily. 



CONSTITUTION: The semiconductor device comprises a pad 
layer for a contact between a substrate(40) and a bit line or a 
bottom electrode. The pad layer is a double pad layer 
comprising a bottom layer contacted with the substrate and a 
top layer(56a) contacted with the bit line or the bottom 
electrode. An ohmic contact layer is comprised between the top 
layer and the bottom layer. The top layer is formed with one of a pure metal layer, a heat resistant metal nitride film 
and a metal nitride film. According to the method, a gate stacked material comprising a spacer(48) is formed on a 
side wall of the substrate, and an insulation film covering the gate stacked material is formed. And a pad layer 
formation region for a bottom electrode contact and a bit line contact is formed by removing a part of the Insulation 
layer. The first conductive film filling the pad layer formation region is formed on the insulation film. And the first pad 
layer(57) filling the gate stacked material is formed, and an upper part of the first pad layer is removed by recessing 
the first pad layer. The second conductive layer filling the recessed part of the first pad layer Is formed on the 
insulation film. Then, the second pad layer(57a) filling the recessed part of the first pad layer is formed by planarlzing 
the second conductive layer. 
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4= S^S21 S^S!(W), M El MQls (Mo), &EFo(Pd) E^ Se(Rh)#0IH. 2"7I OIS^S 72S 

LH^2 5^ D||S£ ElEfe It^(TiN) E= S^ES 1*^(WN)0ID1, 2"7I 3S^S 3 

^ §&5^2| (fllSS Ti A IN, TiSiN E^ TaSiN^OIQ. 2^71 7312 E2^(56)2J 231 27 1 TflOlM 3#M 
01 irSS [IB DFAI iema, Oil X| m E^ CMP^A'M 01^1-01 l&tFtlQ. 01 E 901] EAIt> 

HFa &0I, 271 fill EBE=(54a)21 EIAM^S xB^^ 7312 E2^ EB§(56a)0l ^2E!Q. 271 73J2 

E2^ Efl@(56a)s 27! Til 01 M ^SMOfl EJ^H 0IS*f 7312 E2^| EHS2F S3SQ. 271 fi|2 E2^ Efl 
@(56a)£ 271 fill EHE=(54a) 2011 ««3£ 7312 EHES t\SM S^S ^^E *CK 0|*K -2 
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71 SI2 ESS}- SBS(56a)g SI2 SHE SOI El- OI^Tfl 31-01, #71 Sll 5! SI2 IBES(54a, 56a)££ 
^£EI = SBES(57, 57a)0| SSSQ. £71 HIES (57, 57a )^ Qg IflESOIQ. UJ-EFAj , &»S s^g 
*f£ £7! XII 2 IflES(56a)OI £91 715(40)21- 32 2^EI = 21g BWIW ^ 2AH £71 SI2 HUE # (56a) 
£S3 lEfi S£tMI CD-e **fSg ^ 2AQ. £71 IHE#(57, 57a )§ B°| £ '57'£ U|M 

a-e! HESOIH, '57a*^ 3^2= DEeOIEF tTQ. 



01 dH^IO. £-71 XIII S3 13^(58) 6MH B»eKDIEAI» E5SJQ. £71 Sa^g HHy*H)l 
£71 flll S3 S3^(58)2J #7| hl)E a oi aeHg iBES(57)g kgA|?|£ BiW 

ra@(60a)e . £7i asei- i@(60a)g ^w^b^ Mmzm £-7i sm S3 gss«58)2i ± 

g£! ^2f*?D. 01*, £91 EB§(60a)g SI^D. 01 Hh E 110)1 EAI?> SOL 

£71 HIMEra ^ E -Hg ihe#(57)OI JrgEIS Sll E)4*(fi2)3|- tHI HI S3 S3SJ- SB@(58a)0| 

E 12M S2*ra, £"7I SM SZ!" gasf IB @ (58a) £011 £71 fill S«S(62)g ^i]3 E2^(64) 

m ttStJCh £"7| SI3 E2^(64)s iAEj^og Sg*KQ. £71 SI 3 E 2^(64) £HHI fi£S>(66)g « 
£7! S£SK66)S UOIMEWIESf, 6IEI5 LKMSEHMESTfiS 2101 HtB-q*h 



J(58a)2J 

MB 01 bigi [IB JJRI flAltfD. 01*, £91 IHS(68)§ Hl^thD. 01 UK E 13011 EAIt!" HI- 

SI- gOI £71 a I #3 SSSj- EBS(58a) £KHI 7313 ESSf AS (64a) jU- HHg(66a)OI SSSCK 0| 

CHA1, EAWWIS SSWIE!", £>7| SI1 S3 S3^(58a) £-011 £71 SI3 E2^ nfl@(64a)2f £91 
uBS(66a)g g= B&etS figth Qg, n OIBfS^ZBKM £71 SI 3 ESS* IH^(64a) SI £91 

IBS(66a)2j =3011 dlMEI-3 ±BO|/c|(70)g SSS*0. £71 SI 3 E2^ HIS (64a) S £71 
^ SB@(66a)£ ZW HIMEF3 3! HIMEF2! ««« *KIh 0l§K £71 SIS ESSf EH@(64a) g £ 

71 fi5 D 4 ES(66a)M ^ S HIMEh3 fiSSHDIEf *TD. £71 HIMEF3(64a)^ ^SISS £ 

71 >i|0|E ^>3|o^ UHgEICH S°J £, HH s^J gftfS ^Alt!" 20IQ. 

E 141 S^ei-3 , £71 SI1 SZ^ §3^ iiB@(58a) £0{| £-71 HIMEF3 Ss:^(66a) S HIMEF3 £1101 
A|(70)S 2301 S3 HIMEh3(64a)# S~ SI2 gZf ^3^(72)1 §£*[Q, £-71 SI2 S3 §3^(72) 




St!" Qi ^£5fe 501 dh^^HlK £71 ^ 7^XI#(74)s SgOllAi £71 SI 3 #^^ §3^(76) 
1 SITISfe gSOilAi §^£S ^{2101 StSEIS as &73o^ tW. £71 X|A| = (74)s 

LFOIMEmiE^S ^^fe 201 dl-g-SjSl-Q. 0HSCH, £71 ^X1§(74)S ^El? LK)|M£K)IE5[ 
21 ^£f^q._£;7l_SI3 S3 S3^(76)S L «(gfog ^£§h^ 201 Hh&Sjsl-Q. £71 SI3 §3 



^I^Hg AH§o|-0} £-71 SI 3 ^3^(76)21 ^^Hf 01 ^^Qil CH^o^ u^ D 4ii 

^i^ttQ. £-71 SI2 HE#(56a)0l igS EIH fiAlt^Q. 01^, £71 19(73)1 SI71 

HO. 01 11, E 15011 EAitJ" Hh2F &0L £71 §^g^ nBES(57a)2j SI 2 lE#(56a)0l b:# 

El^ SI2 S^^(80)0l ^£EIH, 01 IFgOllAi SI 2 ^Z!" §3°| EHS(72a), ^l^ 7^1A!# EHS(74a) S 

513 #3 SSSj- EHS(76a)0| £71 SI 2 2#^(80)g USoh3Ai, £71 SI 2 IBE#(56a) gSJ 

E 161 &^o|-3, -£71 SI 3 ^3 13^ IS (76a) £011 £-71 SI2 2^(80)S iB^^ X1J4 E 2 21 (82) 
g SSti-a. £71 SI 4 E2^ h (82)^ ^EHs°f(Ru)^S ^StMIF. £ h 7| XII 4 E2^(82)2| 23S S&3I- 
tLCK £71 g&a= 011x1 "A S£~ CMP&^g OlgufOI £-71 SI3 #3 §3^ uB@(76a)°1 711301 ifi 
[ffl AltfQ. 01 3HK E 17011 EA|§! um &0L -£71 SI 2 2^^(80)1 iB^H 3 SEIS 

514 ESHT IHS(82a)0l ^£=ja. £71 SI 4 E2^ v IHS(82a)^ §^2^0ID. CQ-EI-AJ , 0I^^2^0I 
El- tJD. OICHAL £-71 SI3 S3" 13^ IH@(76a)§ ^aia.^qK OlUfl, 3 0F2H2J 5}#fH £71 
TciXIS SH@(74a)01l 2J^H ^£^01 ttXISD. 

E 18§ &3E§f3. £71 SI3 S3 §3^ iDl@(76a)0| M7\SSLS.JM. 3 ^JUlOil §BS«fe SI'S £71 
2^(82a)2| §301 SSSQ. £"71 2^(82a)2J ^M2J S3^ ^l|jA!Ei2J §2 gu=# 3 

t!" E±7|- SD. M^oBAl, £71 e^2^(82a)2J k^l! ¥^2] 2 3 Oil 11^2^ S £^2^01 
6*fflSB ««tt££JH| 5HIHA|Ei7l- ^SSQ. 

£71^ SSOHAI Kg 7|XB£ICH Si^LK 3§§ g-g2| S^IM 20IEPI S 

CK d^tl- ^A|0j|21 {fllAISAI ^B^EIOiO^CK (MIS SCH 8 ^S0| ^ol~ 71 # SOMMAI S#2| 73 

7h2 AFEI-3 £71 §h^2^(82a)2J mm& ¥S2J SEHM QS*J- ^EH, 011301 BSSf 
^ 2AM 2 01 D1, H 7£ M^E ^E1Ih£|2J Qfs gg, ojgjQ| «h=^ ?|^^ 1S0IU 3 
S E2S0I SSg AI-SW ^ 2iM 20ID. Eft. 1 ** £71 SI1 SHES(54a)2f £71 SI 2 IBES(56a) 
AHDIOU 2.^ 5^!SS □ ^ ^Q. 0I2J0I1E £71 SM IBES(54a)g ^£t»01l SiCHAI, CVDU ± 

liiEim BWjU- S*ra CH£ OUEiei^ SS^^S £71 Sll E2^(54)S £-71 Sll SBES(54a) 3S 
g&Aia, Oilxl ffljOlU CMPSg aoi £91 SI1 EBES(54a)g 4=E SAO. Oilul@!S SSS^S £ 

E2S,K3| £^th ^AI(fl|2J £7 1 Sll E2^(54) «S 7J0IM AHDIg iH?H ^g g?, £ 

£A|01IOfl HJ-Ef Oilxl «t{0IU CMP^S 4'AluhOl S&^ohH E|SI£^Q. 

a £ ^g%(>F^r ^^ a,l0,, ^ s 2101 0Hja ^ g:?s?,0fl 3in 
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^2001-0077098 



9*4*3} #**£ 



ZmZ! mt SOI, B ^S0| Mmzt^ HIMEF9 B*i t£^ §^2= sag flci 

i¥A tusMsgtSMffiiaumias m-WM as 

#x|2| 4SiT«l £S 4 Sl= S1S0I StQ. 

g^tf 1. 71921- HIMEI9 E£ S«3^ MO I (HI 01^71 9\tt lEff :?UISH2 21= S^Ex-ll 

S»M 2101AI, 

S^tf 2. a 1 %W StOIAI. #71 #¥« S SM*S AWI (HI £5j =e{#0| qiblEIOI 21= as ago 

3. U 2 4H» #71 #¥#£ £4= S^S, OIS^S ^ mU^i. 

SJ?|| SJ.lif^H OJ^OIS iiajl! CHb SH-KHB. #71 5^i§ ESS ftSI S 'EI5«2! 

§^ 4. 719 ^Ofl^SOil ±SI0IA1§ ^HI5hS 7IOIM EfllJ 
#71 JIIOIM Slil §- aasfS *<25fe 9911; 

SI; 

#71 a^i 2j. fi sj aE * iH°^ HI1 £2=H «2SI= 974; 

#71 at ESSfOI SSS 12lsl- #71 7II0IM SJSMOI iSl (III JJW §9&SI0t #71 71I0IM ^5 
s AHDIS xB?= 731 SHEeM 9*1; 

#71 All EHEss EIAH#(recessing)SKH #71 X1M HES2I #¥M XOSfe 9-741; 

#71 199| #011 #71 KOI IHES2I Eiugg JHS= 392 E2^g «g«t£ 9711 ; S! 

be a #si2i m 2. ew. 

§^?t* 5. n 4 *MHI SiCHAI, #71 HI 2 HI 2 HE* AWIM 2aj =e, #g Q * SS fS 21s 192 
£ Di lEsi ^UlSfe &Ea S«2| S| 5 

S^t* 6. 30 5 *MI SICHAI, #71 at HHEsE 01|E|S!£ g§S2£ SS8F= 211 agog §^ Q 
M IIEil lUmZ 9JEJ0 #x|°1 »g. 
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